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Optimization of stable system for blended plant
protein drink using response surface methodology
FU Jin-di' ,LIU Xiao-jie”* ,MA Qing’

(1.Keyi College of Zhejiang Sci—tech University , Hangzhou 311121, China;
2.R & D Center of Hangzhou Wahaha Group Co.,Lid., Hangzhou 310018, China)

Abstract . Response surface methodology was used to optimize stable system for blended plant protein drink.In the
first optimization step the influence of carrageenan, guar gum, xanthan gum and gellan gum on precipitation of
blended plant protein drink was evaluated using a full factorial design.Guar gum and gellan gum were main impact
factor,and other components had no significant effect on precipitation.The optimal concentrations of guar gum and
gellan gum were determined by a central composite design and response surface analysis.The best composition of
stable system were ( g/L) : carrageenan 0.2, guar gum 0.5, xanthan gum 0.2 and gellan gum 0.5.Blended plant
protein drink showed good stability under these conditions.
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Fig.1 The production processes of blended plant protein drink
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Table 1  List of coded factors of full factorial design
=
KFE xR x TUREME  x, 8RR x, 4580
(g/L) (g/L) (¢/L) (¢/L)

-1 0.2 0.3 0.2 0.2
0.3 0.4 0.3 0.3

1 0.4 0.5 0.4 0.4

%2 W TR IR
Table 2 Experimental designs and the
results of full factorial design
SLES X, X, X5 X, Y LIEE

(%)

1 -1 -1 -1 -1 2.0
2 -1 1 1.0
3 -1 1 1 -1 1.9
4 -1 -1 -1 22
5 1 -1 -1 1 0.9
6 1 -1 1 -1 3.1
7 -1 -1 -1 1 2.1
8 -1 1 1 1 0.7
9 -1 1 -1 1 1.0
10 1 1 -1 -1 1.9
11 1 1 1 -1 2.0
12 1 -1 1 1 0.9
13 1 1 1 1 1.5
14 -1 1 -1 -1 2.8
15 -1 -1 1 -1 3.0
16 -1 -1 1 1 22
17 0 0 0 0 2.8
18 0 0 0 0 2.5
19 0 0 0 0 2.7
20 0 0 0 0 2.5

X, =(x,-0.3)/0.1,X, =(x,-04)/0.1,X; = (x,-0.3) /0.1,
X, =(%,-0.3)/0.1,17~20 A S UK HE

#3 AR T M e

Table 3 Analysis results of GLM

processing of full factorial design

ZH it E iR B E KT
Intercept 1.985 0.1302 0.0001
X, -0.1375 0.1456 0.3600
X, -0.2250 0.1456 0.1431
X 0.0875 0.1456 0.5568
X, -0.5375 0.1456 0.0022

F SR A R R 0B il IR X, X R
XA RS AR E PERISE RS, Hoh X, i e
P A ASE PRI M JE S 35, 0 X, FT X e EE X AR
FEPERFEMAS B35, & TS AR A 3% .
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Table 4 Experimental designs and the results

of central composite design

LS X, Xy Y JLIEHR(% )
1 1 -1 2.0
2 -1.414 0 1.8
3 -1 1 0.70
4 0 1.414 0.50
5 -1 -1 3.0
6 0 -1.414 2.3
7 1 1 0.45
8 1.414 0 1.2
9 0 0 1.1
10 0 0 1.05
11 0 0 1.05
12 0 0 1.0
13 0 0 1.1
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Fig.2 Response surface graph of X,

and X, on precipitation
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